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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all , 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a.person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
. were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
hot commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-2, 4, 6.-13, 20-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nutt et al. (US 6449331B1) in view of Tamura et al. (US 6212251B1). 

Regarding claims 1 and 6, Nutt teaches a radiological imaging apparatus, 
comprising: 

an X-ray source (22) that radiates X-rays; 

a first x-ray source transfer apparatus (column 5 line 24+) for rotating said x-ray 
source around a bed (10) supporting a test subject (16); . 
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a plurality of radiation detectors ,(24) that output both a first detection signal which 
is a detection signal of said X-rays that have passed through a test subject and a 
second detection signal which is a detection signal of gamma-rays radiated from said 
test subject (column 6 line 8+). 

• However Nutt fails to teach a second x-ray source transfer apparatus for moving 
said x-ray,source in a longitudinal direction of said bed. 

Tomura teaches a helical scanning type x-ray CT system having a second x-ray 
transfer apparatus (see figure 1 , where wheels that move the gantry in t the rear to front 
direction) for moving an x-ray source in a longitudinal direction of a bed (figure 1 ). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to provide CT/PET system of Nutt with the source transfer apparatus (wheels) 
as taught by Tomura, since the source transfer apparatus of Tomura would prevent 
image artifacts/blurring results from patient movement during whole or elongated 
imaging. , 

Regarding claims 2 and. 8, Nutt teaches that a tomographic image data creation 
apparatus that creates first tomographic image data of said test subject based on said • 
first detection signal, creates second tomographic image data of said test subject based 
on said second detection signal and creates. fused tomographic image data combining 
said first tomographic image data and said second tomographic image data (column 6 
line 8+). 

Regarding claims 4 and 9, Nutt teaches that said radiation detector is a 
scintillator (column 7 line 23+). '•■'*. 
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Regarding claim 7, Nutt teaches that a plurality of signal discriminators 
connected to said respective radiation detectors, which separate said first detection 
signal and said second detection signal from said output signal entered (column 7 line 
13+ and column 6 line 17+). > ' 

Regarding claims 10, Nutt teaches a radiological imaging apparatus comprising: 
; an X-ray source (22) that radiates X-rays; ' , . 

; a first x-ray source transfer apparatus for rotating said x-ray source around a bed 

- - * " . " ' . V . ' % . ' "J' 

' 4 ' X . . • - ' ' 

supporting a test subject- ; ., < 

a plurality of first radiation detectors (24a) that output an output signal including a 
first detection signal which is a detection signal.of said X-rays that have passed through 
a test subject and a second detection signal which is a detection signal of gamma-rays 
' radiated from said test subject (column 5 line 50+);., 

. . a plurality of second radiation detectors (24b) that output an output signal 
including a first detection signal which is a detection signal of said X-rays and a second 
defection signal which is the detection signal Of gamma-rays (column .5 line 50+); 
.; a signal processor that calculates an intensity of said first detection signal based 
on the output signal of said first radiation detector (column 6 line 51+); 

- a signal discriminator that separates said second detection signal from the output 
signal Of said second radiation detector (column 6 line 17+) ; and • . 

' a counter that calculates a count rate for the second detection signal separated 
by said signal discriminator (column 7 line 4+)., 
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However Nutt fails to teach a second x-ray source transfer apparatus for moving 
said x-ray source in a longitudinal direction of said bed. 

Tomura teaches a helical scanning type x-ray CT system having a second x-ray 
transfer apparatus (see figure 1 , where wheels: that move the gantry in the rear to front 
direction) for moving an x-ray source in a longitudinal direction of a bed (figure 1 ). 

It would have been obvious to one of ordinary skill in the art at the t|me of the . 
invention to provide CT/PET system of Nutt with the source transfer apparatus (wheels) 
as taught by Tpmura, since the source transfer apparatus of Tomura would prevent 
image artifacts/blurring results from patient movement during whole or elongated 
imaging. ' , 

Regarding claim 1 1 , Nutt teaches a tomographic image data creation apparatus 
that creates first tomographic image data pf said test subject based on the intensity of, 
said first detection signal, creates second. tomographic image data of said test subject, 
based on the count rate of said second detection signal and creates fused tomographic 
image data combining said first tomographic image data and said second 
tomographic image data (column 6 line 8+). 

Regarding claims 12, Nutt teaches a radiological imaging apparatus comprises; 

a test subject holding apparatus provided with a bed which is movable in a 
longitudinal direction to carry a test subject; and 

an image pickup apparatus, wherein said image pickup apparatus comprises . 
(figure 1 and 2): 

a radiation detector ring structure that surrounds an area in which said bed is 
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inserted and includes a plurality of radiation detectors; 

an X-ray source that irradiates said test subject with X-rays; and 

a first X-ray source transfer apparatus (column 6 line 2+) that transfers said X-ray 
source in the circumferential direction of said radiation detector ring structure; and 

said respective radiation detectors output both a first detection signal which is the 
detection signal of said X-rays that have passed through said test subject and a second 
detection signal which is the detection signal of gamma-rays radiated from said test 
subject (column .5 line 50+). 

However Nutt fails to teach a second x-ray source transfer apparatus for moving 
said x-ray source in a longitudinal direction of said bed. 

' Tomura teaches a helical scanning type x-ray CT system having a second x-ray 
transfer apparatus (see figure 1 , where wheels that move the gantry in the rear to front 
direction) for moving an x-ray source in a longitudinal direction of a bed (figure 1). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to provide CT/PET system of Nutt with the source transfer apparatus (wheels) 
as taught by Tomura, since the source transfer apparatus of Tomura would prevent 
image artifacts/blurring results from patient movement during whole or elongated 
imaging. 

Regarding claim 13, Nutt teaches a tomographic image data creation apparatus 
that creates first tomographic image data of said test subject based on the intensity of 
said first detection signal, creates second tomographic image data of said test subject 
based on the count rate of said second detection signal and creates fused tomographic 
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image data combining said first tomographic image data and said second tomographic . 
image.data (column 6 line 8+). 

Regarding claim 20, Nutt teaches that said radiation detector is a scintillator 
(column 7 line 21+). • , ' 

Regarding claim 21 , Nutt teaches a radiological imaging apparatus comprising: 

a test subject holding apparatus provided with a bed (1 0) which is movable in a 
longitudinal direction to carry a 'lest -'subject (16);. and 

an image pickup apparatus (figure t), . 

wherein said image pickup apparatus comprises: 

a radiation detector ring structure that surrounds an area Jn which said bed is 
inserted and includes a plurality of radiation detectors (figure 1 and 2); '" 

an X-ray source (22) that irradiates said test subject with X-rays; 

a first X-ray source transfer apparatus (column 6 line 2+) that transfers said X-ray 
source in the circumferential direction of said radiation detector ring structure; , 

said respective radiation detectors output an output signal including a first 
detection signal which is the detection signaLof said X-rays that have passed through 
said test subject and a second detection signal which is the detection signal of gamma- 
rays radiated from said test subject (column 5 line 38+). 

However Nutt fails to teach a second x-ray source transfer apparatus for moving 
said x-ray source in a longitudinal direction of said bed. 
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Tomura teaches a helical scanning type x-ray CT system having a second x-ray 
transfer apparatus (see figure 1 , where wheels that. move. the gantry In the rear to front 
direction) for moving an x-ray source in a longitudinal direction of a bed (figure 1 ). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to provide CT/PET system of Nutt with the source transfer apparatus, (wheels) 
as taught by Tomura, since the source transfer apparatus of Tomura would prevent 
image artifacts/blurring results from patient movement during whole or elongated 
imaging: . _ '•-••■/ 7 

Regarding claim 22, Nutt teaches that a. signal discriminator which separates 
said first detection signal and said second detection signal from said output signal 
entered and which is connected to each of said plurality of radiation detectors (column 7 
line 14+). ' • ; . • < , ;•; 

• ' ■ Regarding claim 23, Nutt teaches that said signal discriminator that separates 
said first detection signal and said second detection signal based on energy of said 
output signal (column 7 line 14+, and column 6 line 1 7+). 

Regarding claim 24, Nutt teaches that a tomographic image data creation 
apparatus that creates first tomographic image data of said test subject based on said 
first detection signal, creates second tomographic image data of said test subject based 
on said second detection signal and creates fused tomographic image data combining 
said first tomographic image data and said second tomographic image data (column 6 
line 8+). 
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Regarding claim 27, Nutt teaches that said radiation detector is either a 
semiconductor radiatipn detector or scintillator (column 7 line 22+). 

Claims 3 and 14-17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nutt as mbdified by Tomura further in view of Boutenko etal. (US 6332014B1). 

Regarding claims 3;;1 4 and 17, Nutt as modified by Tomura fails to teach that a 
controller pulsing x-ray source for a s^t time. , 

Boutenko teaches pulsing x-ray source in predetermined time (column 1 line 
15+). ; i ; y ' ' ' ; ; m ; • . /; • 

It would have been obvious to one of ordinary skill in the art at the time of the > 
invention to provide the CT/PET system of Nutt as modified by Tomura with the pulsing 
x-ray source as.taught by Boutenko, since the pulsing x-ray source of Boutenko would , 
provide reduced patient x-ray exposure dosage so that it would prevent any adverse 
effect for patients; . , • ; : . ^ ' : \ 

Regarding" claims 1 5, Nutt teaches that for each of said radiation detectors: 

a first signal processor that processes said first detection signal (column 6 line ; 

8+);. v- .;■ ■ . ; \ - . . - / ; 

a second signal processor that processes said second detection signal (column 6 
line 8+); . \ " . *' * , ; : 

/ a signal processor provided with a switching apparatus that transmits said first 
detection signal from said radiation detectors to said first signal processor and transmits 
said second detection signal from said radiation detectors to said second signal 
processor (column 7 line 14+); and 
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a switching control apparatus that controls said switching. apparatus so that said 
first detection signal output from said radiation detector selected according to, the 
position of said X-ray source transfer apparatus in the circumferential direction of said 
radiation detector ring structure is transmitted to said first signal processor (column 6 
line 8+). 

Regarding claim 1 6, Nutt teaches a tomographic image data creation apparatus 
that creates first .tomographic image data of said test subject based on the intensity of 
said first detection signal, creates second tomographic image data of said test subject 
based on the count rate of said second detection signal and creates fused tomographic : 
image data combining said first tomographic image data and said second fc . 
tomographic image data (column 6 line 8+). . . 

Claims 5, 18 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nutt as modified by Tomura as in view of Ohnesorge et al. (US 5666391 ). 

Regarding claims 5, 18 and 25, Nutt as modified by Tomura fails to teach that an 
image pickup apparatus is provided with a collimator with collimator transfer apparatus. 

Ohnesorge teaches the collimator used in GT imaging system (abstract). 

It would have been obvious to an artisan of ordinary skill in the art at the time the 
invention was made to adapt the collimator in order to provide partial shielding against 
the obliquely incident scattered radiation (column 1 line 23+). Accordingly one would be 
motivated to adapt the collimator because it would provide better x-ray image by 
reducing scattered radiation (column 1 line 17+). 

Allowable Subject Matter 
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Claims 19 and 26 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. ' 

The following is a statement of reasons for the indication of allowable subject 
matter: None of the prior art teaches or suggest a CT/PET system having a collimator 
transfer apparatus that transfers the collimator in the axial direction of the radiation- 
detector ring structure as claimed in dependent claims 19 and 26. 

Response to Arguments 

Applicant's arguments with respect to claims 1 -27 have been considered but are 
moot in view of the-new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented- in 
this Office action: Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth In 37 . 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE . 
MONTHS from the mailing date of this action. In the event a first reply is filed within - 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1. 136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. : 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hoon Song whose telephone number is (571) 272-2494. 
The examiner can normally be reached on 8:30 AM - 5 PM, Monday - Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Glick can be reached on (571 ) 272. - 2490. The fax phone number 
for the organization where this application Or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http.7/pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-9197 (toll-free). . 
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